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niTBOlXJCTIDNt  In  this  motion,  the  effeetivenees  of  a  warhead  having 
a  apharleal  dmage  pattern  la  evaluated  agalnat  a  point  target  on  the 
ground.  Many  of  the  formulm  previously  obtained  simplify  to  such  extent 
that  a  mparate  treatmnt  aeame  ,1uatified. 

Wa  shall  asauae  that  the  warhead  is  carried  in  a  nisslla  whom  trajectory, 
at  least  that  part  of  interest  to  our  problem,  is  a  straight  line  making 
an  angle  6  with  the  dlreotlon  of  increasing  range,  and  that  the  velocity 
during  this  terminal  pham  is  constant. 


range 

FORMUIJTION  OF  THE  PROBLEM!  The  point  target  is  placed  at  the  origin  of 

the  (x,  y,  s)  coordinate  system,  idiere  the  (x,  y)  plane  is  the  plane 

of  the  earth  and  a  repremnts  altitude  above  the  ground.  If  there  were 

no  lateral  dispersion,  the  trajectory  would  Uf'txitlie  (x,  s)  plane.  If  a 

warhead  having  a  damage  radius  s,  bursts  at  a  point  (x,  y,  s),  when 

a  >  0  (the  burst  occurs  on  or  above  the  ground),  the  damage  effectiveness 

sphere  contains  the  target  in  its  interior  or  on  its  boundary  if  and  only  if 
9-999 

X  y  ♦  a  <  s  .  .  When  a  <  0,  the  missile  would  have  hit  the  ground 
at  the  point  (x  -  a  cot  9,  y,  0)  and  we  shall  assume  that  the  warhead 
detonated  at  that  point.  Thus,  when  a  <  0,  the  target  lies  on  or  within 
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2  2  2 

the  damaf^  effeetlveneea  sphere  irtwn  (x  -  s  cot  6)  y  <  s  . 

Since  ve  identify  the  buret  point  with  the  center  of  the  damage 
effectiveness  sphere,  the  probability  that  the  warhead  bursts  at  the 
point  (x,  y,  z)  becomes  the  probability  that  the  center  of  the  damage 
effectiveness  s^^ere  is  at  the  point  (x,  y,  z) .  If  the  probability 
density  function  for  this  occurrence  is  denoted  by  pfx,  y,  z),  then 
P,  the  probability  that  the  target  lias  within  or  on  a  dapiage  effectiveness 
sphere  associated  with  a  given  burst,  is 


where 


^  dVl 


7^ 


■  llf 


J  V. 


«<0;  (x- ?  cot  5*- 


Example*  In  what  follows,  wo  shall  assume  that  p(x,  y,  t)  is  a  tri -variate 

normal  distribution  with  mean  (x,  0,  z),  standard  deviations  a  ,  o  ,  n 

X  y  z 

and  correlation  j?  -  J^xz*  assume  xy  »  ^ yz 


0. 
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Sine*  p(x,  y,  s)  Is  an  avan  Ainctlon  of  y, 
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P  = 


I  ~  ar)‘A<r,«5«jjirfrJ‘ 


dx  \  d 
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The  Intagration  In  the  (x,  s)  plana  la  now  onrar  the  half  circle 

0  0  9 

I  <  a  )  a  >  0.  This  suggests  the  transfomatlon 
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X  •  8  Sin  ^  008  a  0^<  ii/2 

8  ■  8  8ln  $  sin  a  9^3 

Undsr  thi8  tran8fora8tlon 


This  repressntation  for  is  used  sines  it  is  easy  to  proyran  for  aadhina  ■ 
computations* 

We  proceed  in  the  following  fashion  to  compute  P2* 

Again,  we  use  the  fact  that  p(x,  y,  z)  is  an  even  function  of  y.  If  the 
integration  »rith  rospeet  to  y  is  performed  first,  the  remaining  integrations 
with  respect  to  x  and  s  will  be  over  the  region  defined  by  the  x  axis, 
and  ths  lifes  ^  9  {)(  tS) 


p  =  — I - 

2.  (ZTT)  Cx  I-  j*  ^ 


—  <70 


whera  Qj^  has  b««n  previously  defined. 


For  eisiputational  purposes,  the  transformation  of  coordinates 


^  ^  ^  -t-  ^  cot  &) 


?  •  =  S 


produces 


•p  _  I  (S.\(^\  1 
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idiere 
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At  tlnri  it  l8  dssirabl*  to  dotaraina  tha  waapon  offaotlvanesa  whan 


parfact  fusing  ia  aasuaad.  For  parfaet  altltuda  fusing,  ■  0,  s  -  s 
and  tha  praoadlng  foziiulaa  raqulra  modifleatiai.  Tha  probability  of  a 
ground  burst  is  saro  and  tha  probability  dansity  function  bacomas  tha  bi- 
variata  nomal  distribution.' 


The  probability  P  that  tha  target  lias  within  or  on  a  damage  affactivanass 
sphere  associated  with  a  given  burst  is 


which  is  tha  reprasantation  used  for  tha  eoaiputatlon. 
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